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INPUTS 


PLAYER INPUT CIRCUITRY 




DIAG STEP (diagnostic step), 
3 KHz, SELF-TEST SLAM, HALT, 
FIRE, and SHIELDS inp uts ara 
read by the MPU when SINPO 
(switch input zero enable) is low. 
Switches to be read are selected 
by ABO thru AB2 from the MPU. 
All inputs are read on DB7’. 
Switch inputs are active when 
pulled to ground. DIAG STEP, 3 
KHz, and SELF-TEST are signals 
read by the MPU to initiate and 
control the game’s self-test pro- 
cedure. SLAM is a signal read by 
the MPU to indicate the status 
of the anti-slam switch mounted 
on the coin door. The MPU reads 
HALT to determine the state of 
the vector generator. 

The coin door and some con- 
trol panel switc hes are read by 
the MPU when SINP1 (switch 
input one enable) is low. 
Switches to be read are 
selected by ABO thru AB2 from 
the MPU. All inputs are read on 
data line DB7. Switch inputs 
are “on” when pulled to 
ground. 



Denotes a test point 


OPTIONS INPUT CIRCUITRY 



The game option switches 
are re ad by the MPU when 
OPTS (option switch enable) is 
low. Switch toggles to be read 
are selected by ABO and AB1 
from the MPU. Switch toggles 
1, 3, 5 and 7 are read on data 
line DBO and toggles 2, 4, 6 and 
8 are read on DB1. Toggle in- 
puts are “on” when pulled to 
ground. 






OUTPUTS 


EXPLOSNO 


The Custom Audio chip M7/8 
generates most of the sounds 
for Asteroids Deluxe™. 


R/W determines the direc- 
tion of data flow (DB0-DB7) as 
addressed by AB0-AB3. When 
R/W is high, the MPU reads the 
input datajrom DIP switch L8. 
When R/W is low, the MPU 
writes the audio I/O instruction 
for an output. 


When PKYDCD, AB10, and 
AB11 are high and AB6 is low, 
a chip select pulse is gated to 
the audio I/O chip. This pulse 
prepares the audio I/O for 
operation. 


PKYDCD 
ABII 
AS 10 


AB 3 - 

J5 AS 

AB 2 - 

— — A 2 

ABI — 

J5 Al 

AB 0 - 


R/vve - 




The <J>2 input from the MPU is 
the operating frequency for the 
audio I/O chip and sets the tim- 
ing for data bus lines DB0-DB7. 
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LAMP, LED, AND COIN COUNTER OUTPUT 
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VIDEO OUTPUTS 
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.1 X 3 PL. 


This circuit consists of coin counter drivers Q8, 
Q9, Q10 and data latch M10, clocked by the micro- 
computer’s address decoder. When the input to a 
driver is clocked high, its collector goes low. ground- 
ing the return of the coin counter in the coin door. 
When START1 or START2 is clocked low, it grounds 
the START LEDs in the control panel. 
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The video-output circuit consists of three individual circuits: X-axis, Y-axis, and Z-axis. 
The X-axis and Y-axis video-output circuits each consist of a digital-to-analog converter 
(DAC), current-to-voltage converter, two sample and holds, and amplifier. The Z-axis 
video-output circuit consists of a shift register and a summer. 

X and Y Outputs 

The DACs (Dll and B11)each receive binary numbers from the vector generator’s posi- 
tion counter outputs. These numbers represent the location of the beam on the monitor. 
For the non-inverted X axis, the numbers range from 0 to 1023, where 0 is at the far left of 
the monitor screen, 512 is at the center, and 1023 is at the far right. For the non-inverted Y 
axis, the numbers range from 128 to 996, where 128 is at the bottom of the monitor 
screen, 512 is at the center, and 996 is at the top. When the X axis and Y axis are inverted, 
the monitor picture is turned upside down. This is used for a two-player cocktail game. 


The DACs convert these binary number inputs to current outputs. The DACs’ current 
outputs are applied to the pin-6 inputs of current-to-voltage converters C12 and A12. 


From the current-to-voltage converters, the signal is fed to two sample-and-hold circuits: 
One is non-inverted and the other is inverted. The non-inverted sample and hold consists 
of one stage of analog switch D12 and capacitor C89 for the X axis, and B12 and C109 for the 
Y axis. The inverting sample and hold consists of inverter E12, one stage of analog switch 
D12, and capacitor C88 for the X axis and B/C12, B12 and C110 for the Y axis. 
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The sample-and-hold circuits are controlled by SHCON (sample and hold control). 
SHCON is derived by gating 3 MHz from the microcomputer clock circuitry and VGCK* 
from the vector generator’s state generator. The result of these inputs insures that the 
non-inverted and inverted analog signals that are applied to the analog switches have suf- 
ficiently stabilized before being applied to the sample-and-hold capacitors. 

The output swing of SHCON is -8 to +8 VDC. When SHCON is high, the voltage 
charges or discharges the sample-and-hold capacitors to the X and Y analog voltage 
value. The voltages are then applied to the inputs of the second analog switch. These 
switches select either the non-inverted or inverted X-axis and Y-axis outputs. The outputs 
are then amplified by the second stages of Cl 2 and A12 for an impedance-matched out- 
put to the X and Y inputs to the monitor. Since the monitor doesn’t have field-adjustable 
X and Y gains, the gains are adjustable by variable resistors R120 and R126. 

Z Output 

The Z-axis video output receives six inputs. BVLD (beam valid), fro m the ou tput of the 
vector generator’s position counters, tells the Z axis to draw the line. BLANK (vector line 
blank), from the vector generator’s state machine, tells the Z axis to stop drawing a line. 
SCALEO thru SCALE3 (grey-level shading scale), from the output of the vector generator’s 
data latch, tells the Z axis the grey-level shading of the line that is being drawn on the 
monitor. 


When BVLD and BLANK are both high, a high is clocked through shift register K9 that 
turns t ransisto r Q3 off. This allows the scale inputs to be passed through transistor Q2. 
When BLANK goes low, a low is clocked through K9, transistor Q3 turns on, and the 
signal ts groonqgqiif Tfre TiaS ' e OTi ransi STOr Q 2. ~ - 


